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^ ^Ssa>M3«i ^^l^I 

S^BI ^^.'iJl'^ •y^Sl ^>L>SJ 7l^# #^1>^I?l7l 

'<^7l^^§2| «S *€^«>7a 5Ucffe ^Mt;}7} 

11 ^i^-q. ^<iS^3«a. t^'SSj ^>8. 7j:jJ 71^ 



25-2 



^Afaj 7]^^ 7ife ^fi ^ ^^aa >atJ 

-^^^ iThe Clinical Application of Plant Vinegar by Natural Antioxidant) 
tf^SI M'Sl 

^ ^>t}Sj 7|^# ^^A]7l7l ?17^ 7I^*1§ 

^§2J ^fi 53 ^^J2.S A^t\7] ^SUM, oj;3>a o|«.^ ^P\V\JL 

l^oJioi] S|o|5ai. iQ^ Sj«#^oQ ^oJo| ^^(Guaiacol) « ^o[o| ^ 

^(Guaiacol Related) 5f (Syringol) $ -^^^^^^ (Syriogol Related)# 

s.^ ©§oil ^a*^ oQu|;qs] ^A>^ <go^^7> 5:5:2.^ 

^^^^ S^oll 7|ol«>i:t.aMt| olE4«f Ji*ajEHife ^. cfl7isi . 
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^4:51 ^t^n^ 1^3-?- ^^8^ «^fl>^] sJ^cq. ©i^^ -s-eg 

dk(free radical 

#«q^a*5} «?ifl^o|i4 >J^2^2| 

71 ^loflAl. SOD(^J^^AHH »^i±*E}o)^^ : superoxide dismutase) . GPO(#^E} 
^ B|^A|cto>^ : glutathione peroxidase) .7f%e)^o>^ (catalase) £f 
J* umol c 1+ E2J #^0l AQiflol] ^78^ ^±Si\ 

« sac*. 

•^EJ €-€^ i4o|7j §oj7j^Al. SOD(^I^^Ajo|H t1>:#Ejo>^ : superoxide 
smutase). GPO(^^E}^^ j^^Ajcfo}:^ : glutathione peroxidase). 7f%e}o};fl 
atala8e)fij ^^S} ^>*^o] ^xs\^Jl, «] Ef nl C i4 ^ 

nasi ^H7> -8^14^ >4)a2| ^n^s;*} i^Sl i^7} 

^?7>:M 7Q^^ ^A^sf BHA (butylated hydroxy anisole) . 
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T (butylated hydroxy tolueae) ^ NDGA (nordihydro-suaiaretic acid)^o| $lS.^ 
^"6 ^^fi^ S^Sc^ SOD (4^n|"^>'>oI= clrt^EjoJ^ : superoxide dismutase). 
^Ajdo^;^ (peroxidase). (catalase) . GPO (S^E^^^ l^^^cjo};^ 

slutathione peroxidase) #2| ^^S^ S.± ^ {o}^^ E) . «lEfol C 

itaain C. ascorbic acid). ?f£E^itOjS (Caroteooid) . #^E}eI^ (glutathione) # 

. ^HoQ «f«a cf;go| 5ttt4(Shahi.F. and 

nasundara. P. Phenolic antioxidants Critical Review in Food Science and 
tritioa (1892)). ^i*^^^ «^ ^-thSj^^oO 

^^o\ 5ttoL}. :2 S.^7\ ^^o] 5tlcf. u^^M ^^o| 

^«loII °J^*> ^-iVS^ #^51 ^fli^ol ^-a^l 5-^Sl3l SJct. 

fe^ il>n «<H1 ^-ti»>?fl ^os-^H. -^a^^JIsj 01*^ TISJ ^Sf5q>I| S| 

S^. ofl^^^ ^i^Sl «dA]](SBoke Flavours)^ aiflS ol*ftflA| ^. flflol 
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^^oQAis. -N© ol^efo!. J?-^oM 0>SHi>8 Bj^^. 

iL«. ^^-a^'Si ^a^^shs^fe- saa^t-f. ^i^-^oa ^*q<H sa^. *«9 
^(Eja. isam^. «i«ioi] ta«> of^^oi 

^ ^^^^^ ^^o-q^ ^^<JoQ ^q^«f >a^o.s A>#*}7] ?i65jH ^i^?2i * 

^Tiof^ 7l^# m!\^ oj^^. H>5»j-j, 

00290386 '71^ ^^^i^oil ^m^^ , ^^^S. 100212472 '7]^ 

i^oQ -ftSa^^Sl ^71 ^ ^<lV^ <il^S\ 

§^A|7|7I ^©f ?J^7|^^§S| «S gj A>#ft>7l ^SUM. 

^5:*>-qoi ^^*^7n -s-ga ^7\*}^^ a>^# ^oism^ioq 

^-321 s|5act. 



«■ -S-^lt^ '^**f7l ?1SB;M. 

sa^^# ^71^^ ■^^'SS: 100290986 7]i ^^l^^Q ^fifl^ 
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J^lTl ^^1'. -^^'-iS; 100212472 7]3^ ^J^«J|oO -S-sa-Jj^Si y^T] «<J^ oq 

^-iisfii a ^i*a^. ^i^ofl ra«j oj^si oj^^ 

^7m ?lfigAl. ^ ^-g^ ^ftl 0280986 ^ 

02124722J 71^ «*S|<H 5Ufe- 

ii«Ji# oiflgoj ^Ajsj 71^^ ^^I^^UPl ^^<^7|^-MSS| Si 

^ >i^o| 7>>I7] ^«a>Hfe -?-ejn}Sj 7|*<j 78^*^ 

S\^S\ 7]^^ tH^^ ^^^JS\ 71^^ «S5i ^Ji7} 
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71^^ 7l^>8 S^oi oj^sl :g7^cfl ^«Jtf 7| 

o| Sac^a tfki^^S. 3j:s^ -ilSiS :^§SJ ^ 

§ nfloj] i|§ 41§i|oOA| a 7l^^# i4Etta^7|^ ^olcf. 

^ :Si^o\ Sic}. 

^7}D>si o57]oi]A^ jg^tv >tv^;«J^o]i:t. ^^oq^ 4^^oi] s^sjcH 

^^^^ D>^7>;Ms ^iflAjsjoq^^ ^2 a^isj^ e^e^Ji fl7| 

. ^i'jqoQ^ z\o^«^ v}^ ^7\^^o] 200oj# ol^om S^S|o| Slcf. o| 

ig^*] :^«g ^^sj^q sfo^^i. ^5:*^oi 7f;«|3i 91^ 7|^^# oq^ 

^ « 4^ asicf. 

# ^^•jqSi ^A>aj 71^ SI o};<|oj 

71^ #^ ^7f# ^SflAl. ^^oj^ol ol;flol ^A>S^ 7]^# -§^^^17171 
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^ '^^ofl afa^. oi;^ o>^^ g7j^ 3^ ^^ 

^ 94-35: '^lofs ^sj ^^>i|«7i$ 

^St«o|. ^i^-?© ^^^^^ i^ofl-H Cflie^ 

s|3|o! ^o|^> s,o\7\ ^5act.3E*K -^oj^^^^voj 

o\^J!\ Al^^;goi ^310-^3. D>-^>,o{l :g^^ojAl 

-^-^ ^^^^ e^SiJZ LD50 21^ ilcfl^^oi 5,000a«/k« body 

o| e ^^^-S^^l^^ S«lDionella typhiiiiuriiiB# o]««> ^q^^oi^o] 

^Al^o^S ^-'SslSlti^l. S.typhimuriujD TA1535. 

lS37.TAg8.TA100# oj-g-ef ^=H^^^o|x|gofl>H ^l^^^^^i 62-5000u«/plate ^ 
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oW-^^^M Mm^^^S. i.25-5»g/»is| ^^c^M ^-aiail 01^0 *^*>;M SJ^ 

^^dlSact. i*^ :fi:^A|«ol!>H 1250 - SOOQu/kll 

-35: Sjqj^^Sj ^-A^xj^7l^oQ Sjog 0.5. 1.0. 2.5. 5.0 g/k«/daySj 

. ^^^^^ 3! ^S*^5a£.o|. -^o| 4: -^oV^if^rfii^. ^71^30 

0\ Sfacf. O|-^o| ^34^ ^ 08. ^3:^21 

Og/k«/dayO|>^o^S ^^iSlSlc^. 

^3^oq^o{] ^^S^ 7]^ ^^S] GC-MSD(HP 5890 GC. HP 5972 MSD) 

uaiacol) 9j ?ofo] (Guaiacol Related) ^ (Syrinsol) $ 

*>^}afl (Syringol Eelated)# 7]^M^S.S. 

DPPH(l.l-C|lfly-2-n!a^*lSHj^)^ -S-SII^^^: (free radical) S in vitro^^fl 

^ DPPH^ 92.66 £.12# ^7\t}33iS.^ , SX ^i**-?^ 89.40:^.81%. IX ^ 

o-^^ 59.93:8.22X ^7]t}<^ ^i**-^©! -^oflAt^oi DPFH# nfl-r- tt* 
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D}-^:i:(SD r«t)G ol^«> i&^S^ S.^ ^:g^ 2^§oV J^oJ»V ^ 

^og i2Al:7h :L^^ 0.5 broitoben2eoe(BB)# nf^^t m^oQ ^/jefSlcJ. BB ^ 

^Aj^ 24A|^> 3»:ofl ai-SAjs^ ^-s^ ^^*}5acf. i% ^ 

<iqo| Glut athion-s-transf erase ^ Epoxide hydroxy lase^^f Jldb^ f^'S^ 

1^ 8.41X. 125J 'g'7}>q^oD| IX ^^«qol ^El7|oi ICDA (Mai ondi aldehyde) . 

(formaldehyde). AH(p-aiDinophnoI) # 36. 8X. 18.5X. Z4.04% ^:£iM^^ . 

^Alcfl i: ^^o-^Sj ^^^^ 

CfS-a^ofl-H "SS^ ZJZJ 5-7^%2| ICR 0>^^§ -^*Dt5a^D| 

4* ^ «j ^sj7pj^ p\M ^^^^ ^m^j^ -a^on Aj^^jsa^f.-aia^s 

A^^^€r 25flr.^i 55««. i£ 300-500LuxS 12A|:?J ^ 
7\ ^*|S|o|5acf. ^fij 31 A|«7|^>'&oq polycarbonate caseoQ 50>El«| «g 

^Sj7l^l ^og 7j7j*^ctii ^cf^ =.§oj ^^*}o^ ^^ifl^ofl 

^^dOOtagAs body »ei8ht)S| SOaflo! 5000B«/k«o.S -g^SJSa^i^. o| ^ 
*> ^al(0.5)S 5>B21 17II5I ^SiC».AlSoa 5L^ 
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;«»S# ^^os -a^l^Voi ^Sflcf. 



M 




i 


(Bours) 


(Days) 


(Bays) 


Ah 

* 






5010 


5 


I 


2 


3 


4 


5 


S 


1 


2 


3 


4 


5 


S 


7 


8 


9 


IC 


11 


12 


IS 


u 


0/5 




2500 


5 


0 


0 


a 


0 


3 


3 


3 


0 


0 


3 


3 


3 


3 


3 


0 


0 


0 


0 


0 


0 


0/5 




1250 


5 


0 


0 


a 


0 


3 


3 


0 


0 


0 


3 


3 


3 


3 


3 


3 


0 


Q 


0 


0 


0 


0/5 




S25 


S 


0 


0 


D 


3 


3 


3 


3 


0 


0 


3 


3 


3 


3 


3 


3 


3 


0 


0 


0 


0 


0/5 




313 


5 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


3 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0/5 




a 


5 


0 


0 


3 


0 


3 


0 


0 


0 


0 


3 


3 


3 


3 


3 


3 


□ 


0 


0 


0 


0 


0/5 
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i 


(Hduts) 


(Days) 




*r 
1> 
-g. 




M 


50:3 


5 


1 


2 


3 


4 






1 


2 


3 


4 


5 


8 


7 


8 


9 


IC 


11 




l£ 


14 


0/5 




25C3 


5 


0 


3 


0 


0 


0 




0 


0 


3 


0 


3 


0 






0 


0 


0 


Q 


Q 


0 


0/5 




1^0 


5 


0 


3 




° 


0 




0 


0 


3 


0 


3 


0 


\ 


\ 


0 


0 


0 


0 


0 


0 


0/5 




825 


5 


0 


3 




0 






0 


0 


3 


0 


3 


0 






0 


0 


0 


0 


0 


0 


0/5 




313 


5 


0 


3 






1 




0 


0 


3 


0 


3 


0 










0 


0 


0 


0 


0/5 




0 


5 


0 


3 




t 






0 


0 


0 


0 


3 


0 


0 


0 






0 


0 


0 


0 


0/5 





5^ :gjiC] 5000B«/k« body weights) ^^c^M 14^ 

^> ^^^^ ^511^. 14^^ eg 61 ^xi*mK 

1^ ±^0] ^Siaoj. o^^-^Ei 14^7> cHoj«V ^^Sl 

■¥->:oqAj oj^^ t^E^ifl^ SfSlJl LD50 ^of S|c8^^ol 

OOM/ks body weight o]>5J^ SJ?lS|<Hfact. 

Salmouelta typhimuritm% oj^ftj ^fl^S3^ol 

^>^1^ °S =^^^^^. 

l.Saimoaeila typbimurium^ o]^«t ^z^^^^g^o) a]^ 
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^^o]] Salmoaelia typbimurium TA1535.TA1537.TA98.TAI0O^ ^ 

883)^ l^^oQ n]^2} Histidine S.^^ . Crystal violet . UV^«^^ . 



#33 


(ug/plate) 


S-9 nix. 


His* *fli-g^o} ?j?4-=^/plate 


TA98 


TAIED 


TA1535 


TA1537 


2-HF 


10 




3464 ±296 










8 










2864 1 64 


HaH3 


0.5 








456117 






D.5 






3888 1 440 








0 




35±3 


16813 


24±3 


812 


62 




3S±6 


184121 


19 + 2 


10+ 1 


1$5 




40±3 


184117 


23±3 


13± I 


556 




41 ±3 


178112 


19 ±4 


1312 


1667 




41+3 


156117 


21 +3 


1912 


5DD3 




4215 


181129 


2913 


1411 


2-AF 


2 




2224 1 192 


3944 1 440 








2 








160 + 27 


5411 




0 




3813 


152111 


1912 


121] 


68 




55 + 9 


15014 


22 + 5 


1312 


185 




5014 


161 16 


1712 


nil 


556 




4914 


160124 


1214 


1213 


1667 




5616 


165114 


2015 


1112 


5009 




5013 


159116 


1915 


Mil 



2-NF:2-nitrofluoreoe,9-AA:9-ABiDoacridine.2-AF:Z-AainofIuoreBe.2-AA:2*-Ainiii 
nt harecen e . UNNG : N-aethy 1 -N ' -n i t ro-N-ni t rosoguan i di oe 



^mS. 2.}# #oa>M ^^^^ S.typhimuriuB TA1535. TA1537. 

98. TAlOOe o|#«J ^fl§^^olx|Soa>H 62 - SOOOug /pUte 

^ >^l^ol)>H Chinese hamster lung fibroblast (CHL)^ ^^ii^^^^^ 

loaB-ai Sl^^^ ^ aao<^*>-qoi] 7jc^}oj A|eie>2 6Bi*g Weii^ cga^? 
^ ^ (-) : SZ Dlnv 
^ ^ (♦) : 10* 



^23 




S-9 


ct« 


ctb 


cte 


CS8 


est) 


cse 


cor 


4 t,'- 


PBS 






1 












99 


ICD 




5030 




1 












99 


103 




2500 




2 












98 


100 




12S0 
















100 


lO) 


mc 


0.2 




13 


5 


14 


3 


I 




70 


IGO 


PBS 




♦ 














99 


1(B 




5030 


♦ 














98 






25C0 
















ICO 


100 




1250 
















ICO 


ICD 


BCa)p 


50 


f 


11 


6 


2 


3 


1 




78 


ICD 



PBS : Phosphate buffered saline. IfMC : llitoaycin C. B(a)p : 
nzo(a)pyrene, ctg : chroaatid gap. ctb : chromatid breakage, cte : chronatid 
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chaoge. csg : chromosome gap. csb ' chrososone breakage, cse * chromosoaie 
change, nor nonal 

A|«o!l>^ 1.25 - 5B8/nl ^^ofl^H ^-sfl^l o|-5^# ^'S&SfTl 

. 55fi%. i£ 300- 500 LuxS 12>^R^ ^§ ^-4:^ ^:*|7^ ^^SlSlCj. 

^fi^ 5i polycarbonate cageoQ BUfEj-e) A^^olsac*. >^tS^ 

S\ ^^oQ ^^^S. ^ ^I«?<H1 60>El«l aa^*} 

Al^§;^o^ ^oj,^ ^j^ei ^^^^ *>^Jl. o<?^ 

Mitomycin C# -^^^ofl ^y^tn ^<^t\^z^, ^ Mm<=^MS\ aJ^ 

^ ^^^^M^ e>\S. t\3S.±^ iO«l/k«S 

t >q«§^S| ^^^01 ^<^gsoq 5J^o| :g^;^o|e>jz >8^a1^^^ 24>^:LV. 48>q 
^^r^U ^«t^Dl:g(>4000)ft}<H|Al lOOO^BSI Cf^-Jj^^ 
?a4*eM «J£4*7> 7J>SJ a^^^^Ai 
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(^) 


(hr) 


fflFCE «► 
(Eean i SD) 


X FCE/CFCE+HCE) 
(UeantSD) 




a 


6 


24 


0.20±0.C6 


44.97il.l8 




SOD 


6 


24 


0.16±0,C8 


43.4012.20 




2533 


6 


24 


O.I4±O.C8 


43.941 1.76 




12S3 


6 


24 


a.l6±0.C8 


4S. 57 ±1.44 




□.OS 


6 


24 


1.I2±Q.G3 


44.57 ±1.82 



USFCE : Hicronucleated polychrosatic erythrocytes. PCE : Polychromatic 
ythrocytes. KCE : noraochroBatic erythrocytes 

-S-^i 1250 - 5000 mg/kg ^^o^M ^^^3X^ . 

-yAjoD 3: ^^'>^S^ o}^^ Al^ 

4-35: (1994.4.14 Jfl^)2l«fS #5| ^>8>M«7|$o|I o|oj] ^^S|ol>ai:f. 

-ISSl/hr. ^^1- g*?} 12hr cycle. 150-300LiixSj ^^^^Jjofl^ #^^7^iH]ol 
lt:ofl>H 15^7} CLEAAfo| ^a^;a# Af^matf. # 

a>-^7i:l> ^"0^^ >M«e>oi ^-i^u. ^ 
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#eM 4^^fi| ^^^B taa?.2.ss>ii.-MS§^^ 

4|JJ#^^. Jl*^?. ^^^^ Si ^^«}5act- ^ 





^ ^ ^ 

(s/Ke/da?) 


^ oi «q « 
(ml/kfi/da?) 








Ml i 3- 


0 


10 


12 


11 




0.5 


10 


12 


13 




1.0 


10 


12 


12 




2.5 


10 


15 


12 




5.0 


10 


11 


10 



M^<^ ^ol^ ^affe- ^c^. 



-3 






7 


14 


21 


28 




(8/k«/day) 


(01-21) 










0 


12/12 


12/12 


12/12 


12/12 


12/12 




0.5 


12/12 


12/12 


12/12 


12/12 


12/12 


•& 1! 


1.0 


12/12 


12/12 


12/12 


12/12 


12/12 




2.5 


15/15 


15/15 


15/15 


15/15 


15/15 




5.0 


11/11 


11/11 


11/11 


11/11 


11/11 




0 


11/11 


11/11 


ll/il 


U/ll 


11/11 




0.5 


13/18 


13/13 


13/13 


13/13 


13/13 




LO 


12/12 


12/12 


12/12 


12/12 


12/12 




2.5 


12/12 


12/12 


12/12 


12/12 


12/12 




5.0 


10/10 


10/10 


10/10 


10/10 


iO/IG 
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(e/ksMa?) 




1 2 3 4 5 7 10 14 17 21 28 
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12 


12 
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1 .0 
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12 
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15 


15 


15 


15 


15 


15 


15 


15 


15 


15 


5.0 




11 


11 


11 


11 


11 


11 


11 


11 


11 


11 


11 




0 




11 


11 
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11 


11 


11 


11 


11 


11 


11 


11 


0.5 




13 


13 


13 


13 


13 


13 


13 


13 


13 


13 


13 


1.0 




12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


2.5 




12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


5.0 




ID 


10 


ID 


10 


10 


10 


10 


10 


10 


10 


10 







^oi Way) 


0 1 0.5 1 1.0 1 2.5 1 5.0 








12 


12 


12 


15 


11 




12 


12 


12 


IS 


11 






12 
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12 


IS 


11 




12 


12 


12 


IS 


11 






12 1 12 


12 


12 


12 




12 1 12 


12 


12 


12 






12 


12 


12 


12 


12 




12 


12 


12 


12 


12 
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12 
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13 


12 


12 


10 
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13 


12 


12 


10 






13 


12 


12 


10 






11 


13 


12 


12 


10 
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13 


12 


12 


10 






11 


13 


12 


12 


10 




11 


1^ 


1^ 


12 


10 
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(scavenging activity SC50) S.^W^ 5UiO| . SCSO^ 

PH2| ^£7^ SOX ^J±t>\^l^ ^S,^ ^^S. ^Ej\fltf. 





0.1 


1 1 1 5 1 


10 








8 1 59.93 ±8.22 t 89.40±4.81 I 


92.66±S. 12 



(2) % UalondialdehydeOfDA). Foniialdehyde(AD) . 

aaioophnol (AH)^ 







BB(E«/k«) 




GlutathiOQ 
S-transf erase* 


Glutatblcn 
S-transferase 








186.4+17.7 




460 




143.8+7.68 




480 


100 


155.9±8.61 


Epoxide 
lirdrox?lase 








I4.80±0.60 




460 




4.1610.13 




480 


100 


9.8710.36 



• '• conjugated 2.4-ninitrobenzene-gluththione iwole/mg protein/min. 

BB ■' brosobenzene. 

Glutathione S-transf erased "^^^ glutathiooe radical# 6j]^w>oi ^a|2| 
^# AioD^fe ^^V}^ ^^Sk S.:iiO]Jl epoxide hydroxylase^ 

25-22 



epoxide^ ^V^^m «>#^o| 7]S\ oj^ dihydrodiol product^ ^^i} 

(braaobeDzeae)£ f^^^l ^dt€ Glutathione-S-transferaseS]^ Epoxide 

drolase^l 8.41X. 12S.1X 

*ej7|S| §^7># fi|D|*M. MDASI #7>oi] 2l*}o| 23|S| ^^o| #7>*}X] 
i*} For»aldehyd8(AD)5} P-aminophnal (AH) ^ ^^^^^#^oQ S\v}<^ :?I2J 



S 9, m, AD, AH 









HDA nsole/s of tissue 








18.01:1.18 




460 




56.4±1.77 




460 


100 


41.2±8.?8 








AD 


AB 








4.17 ±0.24 


Q.e4±0.O9O 




460 




9. 34 ±0.37 


1.2610.087 




460 


100 


7.88±0.28 


0.9410.073 



AD: foraaldehyde Rmole/ng protein/aio 

AH: p-aaiaophnol aBole/ag protein/ain BB: bromobenzene 

(ft S.)£^E1 IX ^&^o1 BB(br(nobenzene)£ ^7}% HDA .AD. 
^tZj 36.89X. 18.52X. 46.87X£ 
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^#t.> ^o|. ^ t^g^ ^-3*^. ^-a^. tai4^^5i 

^^•-q^.S^El ^^^SL 100212472 '7]Sl ^3l^A<=^ *«<^^2| 

c^fe- 5# »}5acj. 
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oji# oi^s) ^^aj 7i^o >H^^i?i7i ^i^cJ^i^-iiSfii s >^ 

^# ^^iS ^7<^ M^, 

^o}o|^^(Gu8i8col) 2f 9^o}o|^g (Guaiacol Related) 3.^31 

yringol) 2} -^A^^U] (Syringol Related){J ^ 
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